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DVSHFLILFSRVH IRU WKH WUDFNSDQHO WDQȖH ȖH U U\ 8,&7DNLQJ LQWRDFFRXQW WKDW WKH LQLWLDO
ZKHHOWUHDGSURILOHLVORQJLWXGLQDOO\YDULDEOHYDU\LQJFRQLFLW\WKHHTXLYDOHQWFRQLFLW\LVGLIIHUHQWIRUD
GLIIHUHQW WUDQVYHUVDO GLVSODFHPHQWRI WKH D[OH IURP WKHSRVLWLRQRI LQLWLDO HTXLOLEULXP D[OH FHQWHUHGRQ
WUDFN

,Q RUGHU WR VLPXODWH WKH ZKHHOUDLO FRQWDFW JHRPHWU\ WKH UHDO ZKHHO WUHDG SURILOH LV WDNHQ LQWR
FRQVLGHUDWLRQ6KHYWVRYDQGDOO3\UJLGLVDQG%RXVPDOLV,QWKHPDWKHPDWLFDOPRGHOVXVHG



















,Q WKH FDVH ZKHUH WKH YHKLFOH LV HTXLSSHG ZLWK FRQYHQWLRQDO ERJLHV DV HYLGHQFHG ERWK E\ WKH WKHRU\
DQDO\WLFDO H[SUHVVLRQV RI WKH FUHHS IRUFHV PDWKHPDWLFDO PRGHOV DQG E\ SUDFWLFH VPDOO YDOXHV RI
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HTXLYDOHQW FRQLFLW\ DOORZ KLJK VSHHGV LQ VWUDLJKW SDWK 4XLWH WKH RSSRVLWH LQ FXUYHV JUHDW YDOXHV RI
HTXLYDOHQW FRQLFLW\ IDFLOLWDWH WKH ERJLH LQVFULSWLRQ %DVHG RQ WKH DERYH DQ ³LQWHOOLJHQW´ ZKHHO SURILOH
ZRXOGFRQVWLWXWHDYHU\JRRGVROXWLRQ LQ WKHHIIRUW WRDFFRPPRGDWH WKH IRUFHGFRH[LVWHQFHRI VWUDLJKW 
FXUYHGVHFWLRQV LQD WUDFNDOLJQPHQW)RUVPDOOYDOXHVRI WUDQVYHUVDOGLVSODFHPHQWRI WKHD[OH VWUDLJKW
SDWKZKHUH WKH WUDQVYHUVDOGLVSODFHPHQWVDUHVPDOO VXFKDZKHHOSURILOHZRXOGHQVXUHVPDOOYDOXHVRI
HTXLYDOHQWFRQLFLW\ZKLOHIRUJUHDWYDOXHVRIWUDQVYHUVDOGLVSODFHPHQWFXUYDWXUHVRIWUDFNZKHUHGXHWR
WKHWUDFNJHRPHWU\WKHD[OHVDUHVXEMHFWWRJUHDWWUDQVYHUVDOGLVSODFHPHQWVLWZRXOGHQVXUHJUHDWYDOXHV
RI HTXLYDOHQW FRQLFLW\+RZHYHU WKHSUHVHQFHRI DQ ³LQWHOOLJHQW´ZKHHO SURILOH VXFK DV GHVFULEHGKHUH
DERYHWDNHVRQLWVIXOOPHDQLQJZKHQWKHVWUDLJKWWUDFNVHFWLRQVDUHLQDYHU\JRRGFRQGLWLRQ,WLVREYLRXV
WKDW LI WKH ORQJLWXGLQDO GHIHFWV RI WKH WUDFN DQG WKH JDXJH GHYLDWLRQ GHIHFWV DUH VLJQLILFDQW WKHQ WKH
WUDQVYHUVDO GLVSODFHPHQW RI WKH D[OH LV JUHDWHU DQG FRQVHTXHQWO\ D ZKHHO SURILOH WKDW KDV D JUHDW



















7DEOH VKRZV WKH V\PEROVDGRSWHG LQ WKHSUHVHQWSDSHUDVZHOO DV WKHYDOXHV IRU WKH WUDFNDQG UROOLQJ
VWRFN FRQVWUXFWLRQDO FKDUDFWHULVWLFV WKDW UHPDLQ FRQVWDQW WKURXJKRXW WKH PRGHOV SURFHVVLQJ RQ WKH
FRPSXWHU
'HVFULSWLRQRIWKHWHFKQRORJLHVRIWKHERJLHV
7KH YHKLFOH FRQVLGHUHG LQ WKH VWXG\ LV PDGH XS RI WKH FDU ERG\ DQG WZR WZRZKHHO VHW
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7KHVHPRWRUERJLHV DUH HTXLSSHGZLWK D GLIIHUHQWLDO GHYLFH WKDW DOORZV WKH WZRZKHHOV RI HDFK D[OH WR
URWDWHZKLOH FRUQHULQJ DW GLIIHUHQW VSHHGV FRQWLQXLQJ WR WUDQVPLW WKH IXOO WUDFWLRQ WRUTXH RQ WKH WUDFN
:KHQ WKHYHKLFOH UXQVRQVWUDLJKWVHFWLRQVRUZLGHUDGLXVFXUYHV WKHGHYLFHVWLIIO\ UHFRQQHFWV WKH WZR
ZKHHOVZLWKUHVSHFWWRHDFKRWKHU7KHD[OHERG\DQGZKHHOVURWDWLQJZLWKWKHVDPHDQJXODUYHORFLW\
7DEOH6\PEROV±&RQVWUXFWLRQDOFKDUDFWHULVWLFVRIWKHWUDFNDQGWKHUHIHUHQFHYHKLFOH
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SURFHVVLQJ OLQHDU UHJUHVVLRQ UU  I\ 8,&+RZHYHU WKLV DSSURDFKZDVQRW DGRSWHG JLYHQ













7KH VWXG\ RI WKH WUDQVYHUVDO EHKDYLRXU RI WKH YHKLFOH LQ VWUDLJKW SDWK LV FDUULHG RXW ZLWK GLIIHUHQWLDO
HTXDWLRQV\VWHPVUHVXOWLQJIURPWKHDSSOLFDWLRQRI/DJUDQJHIRUPXODZKLFKVLPXODWHVWKHEHKDYLRXURID






















































x IRU WKH VWXG\RI WKH FRQWDFW JHRPHWU\ WKH UHDO WUHDGSURILOH KDVEHHQ FRQVLGHUHG RQO\ IRU WKH WZR
ZKHHOVRIWKHIURQWD[OH7KHDOJRULWKPUHVROYHVWKHQRQOLQHDUV\VWHPWKDWVLPXODWHVWKHWUDQVYHUVDO
EHKDYLRXU RI WKH YHKLFOH XVLQJ %RO]DQR¶V WKHRUHP SURJUHVVLYHO\ LQFUHDVLQJ WKH WUDQVYHUVDO







 7KH D[OH UROOLQJ FRQGLWLRQV7KH EHVW FRQGLWLRQ LV WKH RQH RI SXUH UROOLQJ  IROORZHG E\ WKHZKHHO












































































































ZKLFKZLWKD.[ [1PDQGȀ\ [1PJLYHV9FU NPKZKLOHIRUHYHQJUHDWHU
GLVSODFHPHQWVOLNHȖH IRUWKHVDPHVWLIIQHVVYDOXHVZHFDOFXODWH9FU NPK
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,W ZDV FRQVLGHUHG WKDW WKH D[OH WUDQVYHUVDO GLVSODFHPHQW ZLOO QRW H[FHHG   PP %DVHG RQ WKLV
DVVXPSWLRQ DQG WDNLQJ LQ FRQVLGHUDWLRQ WKH UHODWLRQV ȖH I\ SUHVHQWHG LQ WKH GLDJUDP RI )LJXUH  WKH
HTXLYDOHQWFRQLFLW\DYHUDJHYDOXHVPHQWLRQHGLQ7DEOHFROXPQGHULYHIRUHDFKVHSDUDWHSURILOH
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:LWK UHJDUG WR WKHPRYHPHQWRIYHKLFOHV LQ VWUDLJKWSDWKV WKH VSHHG LV WKHRUHWLFDOO\ LQILQLWH IRUDOO WKH
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3\UJLGLV&K³,OFRPSRUWDPHQWRWUDVYHUVDOHGHLFDUUHOOLSHUYHLFROLWUDQYLDUL´,QJHJQHULD
)HUURYLDULD2WWREUH1R5RPHSS

3\UJLGLV&K%RXVPDOLV7U³$'HVLJQ3URFHGXUHRIWKH2SWLPDO:KHHO3URILOHIRU5DLOZD\
9HKLFOHVUXQQLQJDW&RQYHQWLRQDO6SHHGV´WK,QWHUQDWLRQDO&RQJUHVVRQ7UDQVSRUW5HVHDUFKLQ*UHHFH
9RORV6HSWHPEHU&RQJUHVV3URFHHGLQJV&'

6KHYWVRY,<0DUNLQH9/(VYHOG&³2SWLPDOGHVLJQRIZKHHOSURILOHIRUUDLOZD\YHKLFOHV´
WKLQWHUQDWLRQDOFRQIHUHQFHRQFRQWDFWPHFKDQLFVDQGZHDURIUDLOZKHHOV\VWHPV*RWKHQEXUJ6ZHGHQ
-XQH

8,&)LFKH³0pWKRGHGHGpWHUPLQDWLRQGHODFRQLFLWppTXLYDOHQWH¶¶qUHpGLWLRQ
'pFHPEUH3DULV
